Reduced expression and proteolytic susceptibility of lubricin/superficial zone protein may explain early elevation in the coefficient of friction in the joints of rats with antigen-induced arthritis.
To investigate the effect of arthritis development and progression on the integrity and function of lubricin and the relationship of lubricin to cartilage damage in a rat antigen-induced arthritis model. Arthritis was induced in the right knee joints, using methylated bovine serum albumin and Freund's complete adjuvant. Whole joint friction measurements were performed ex vivo with a modified Stanton pendulum configuration, and coefficients of friction (mu) were determined. Levels of messenger RNA (mRNA) for lubricin, cathepsin B, and interleukin-1beta (IL-1beta) in synovial tissue from control and affected joints were determined by quantitative polymerase chain reaction. Lubricin staining in cartilage was performed using a lubricin-specific monoclonal antibody. The mu values in excised right joints following arthritis induction were significantly (P < 0.001) higher than those in excised left joints. Lubricin mRNA expression levels in synovial tissue on days 4 and 7 after arthritis induction were significantly (P < 0.001) lower in the right joints compared with the left joints, whereas levels of cathepsin B and IL-1beta mRNA expression on days 4, 7, and 14 were significantly (P < 0.001) higher in the right joints than the left joints. Lubricin staining was diminished in cartilage from the right joints compared with the left joints. Elevated coefficients of friction in arthritic joints occur concurrently with enhanced proteolytic degradation by up-regulated cathepsin B and other proteases, as well as decreased lubricin synthesis by synovial fibroblasts and superficial zone chondrocytes. Loss of joint lubrication is an early event in inflammatory arthropathy. Restoring chondroprotection and preventing potential wear-induced cartilage degradation may require lubricin supplementation in synovial fluid.